The learning method is one of the essential factors that influence the success of learning. To build good quality learning, choosing the right method is a crucial step. This study aims to identify differences in student learning achievement by applying two learning methods, project-based learning (PjBL) and guided inquiry (GI) in rectilinear motion and circular motion. The quasi-experimental method was used in this study. The participants were selected by cluster random sampling consisting of two classes (36 students and 35 students) from one of the Vocational Schools in Surakarta. Data collected through multiple-choice tests and interviews were analyzed in descriptive and inferential statistics using ANOVA and t-test. The results show that there is an influence of the learning method on student learning achievement in which both the PjBL and GI method. Students who learned rectilinear motion and circular motion using PjBL got higher scores than the GI method. The implication of this research is as a teacher's reference in choosing learning methods relevant to the rectilinear motion and circular motion and its implementation is expected to improve student learning achievement.
INTRODUCTION
Physics is one part of natural science that concentrates on abstract characters. Physics material concepts are not only obtained by listening, reading, and demonstrating but must also be done through direct experience so that the concept is more strongly embedded in students' memories (Berge, 2017) . The process of physics concept understanding teaches students to think constructively so that students' understanding of physics is intact, both as a process and as a product (Ratnasari, Sukarmin, Suparmi & Aminah, 2017) .
Factors that influence student learning achievement in a learning process are internal and external factors (Cool & Keith, 1991) . One of the external factors that influence learning achievement is the learning method (Aini, Lesmono & Wahyuni, 2015; Makahinda, 2018) like the 5E (Engage, Explore, Explain, Elaborate, Evaluate) learning method (Cakır, 2017) and 5P (Persuasion, Planning, Performance, Production, And Presentation) learning method (Srikoon, Bunterm, Nethanomsak & Tang, 2018) . One learning method that fits the concept in the 2013 curriculum which emphasizes the scientific approach is Project-Based Learning (PjBL) (Anazifa & Djukri, 2017) . The PjBL method is proven to increase student creativity (Gunawan, Sahidu, Harjono & Suranti, 2017) , student interest, and change students' perceptions in physics learning into a more positive direction (Rosales JR & Sulaiman, 2016) . The implementation of the learning method is expected to develop students' attitudes, skills, and knowledge competencies by the mandate of Law Number 20 of 2003 clause 35 that the competencies of a graduate include attitude, knowledge, and skills according to agreed-upon national standards.
Project-based learning is a method that emphasizes the process of contextual learning through more complex activities. This method connects learning through experience to real-world problems (Heckendorn, 2003) . Students can become more active individuals in seeking knowledge, collecting data, analyzing, and drawing conclusions when using the PjBL method (Baran & Maskan, 2010) . Projects in the PjBL are tasks assigned to students based on unfamiliar questions or problems according to the topics being discussed and involve students in learning design, decision making, investigative activities, problem-solving, or allowing students to work independently for long periods to produce real products. The implementation of the PjBL method in learning Physics can be done by doing a learning plan in accordance with the syntax of PjBL. The syntax of PjBL namely: 1) start with the essential question; 2) design a plan for the project; 3) create a schedule; 4) monitor the students and the progress of the projects; 5) assess the outcome; and 6) evaluate the experience (Gerhana, Mardiyana & Pramudya, 2017) .
The inquiry method can also be used in the implementation of the 2013 curriculum with the scientific approach. The main emphasis in inquiry-based learning processes lies in the ability of students to understand, identify carefully and thoroughly, then provide answers or solutions to the problems presented. Also, this learning aims to encourage students to be more courageous and creative in terms of imagination.
One method of inquiry learning that is quite widely applied in schools is the Guided Inquiry (GI) method. Castro & Morales (2017) suggest that guided inquiry learning promotes classroom practices that help students improve, sharpen, follow their questions, and develop investigations. The implementation of this method also requires the activeness of students who foster students' scientific attitudes. Teaching concepts and relationships between concepts in learning is also intended so that students can find concepts through the necessary instructions from a teacher. Science literacy skills in physics learning can be improved by the implementation of the GI method (Aulia, Poedjiastoeti & Agustini, 2018) and the ability of science processes and understanding of students' physics concepts (Silaban & Simanjuntak, 2018) . Guided inquiry can be implemented in physics learning by following the syntax of the method. The steps in the process, according to (Trianto, 2012) namely: 1) orientation; 2) formulating problems; 3) formulating hypotheses; 4) collecting data; 5) testing the hypothesis; 6) formulating conclusions. During the learning activity, the teacher takes care of and guides students by giving initial questions and directing them to do a discussion.
Rectilinear motion and circular motion are the initial and supporting subject matter for another subject to be taught in class X. The lack of understanding of this material will impact the following material. The characteristics of this material have many terms/vocabularies which is assumed by many as synonyms such as velocity and speed. Another characteristic is that this material tends to be abstract so that it is easy to cause difficulties for students (McLaughlin, 1996) . This is the reason for the low student achievement in learning the rectilinear motion and circular motion. The choice of the appropriate learning method can be the solution to the problem. The method of PjBL and GI was assessed as a method that approached the appropriate criteria for the rectilinear motion and circular motion subject matter because the material required real evidence through the experimental process with teacher guidance and the making of simple projects. Effective instructions require to understand students' conceptions and challenge students' thinking with direct experience (Watson & Konicek, 1990) .
The concept that will be developed comes from students' interpretation of everyday life experiences about motion. In the PjBL class, students are asked to learn to design, test, and present the results of simple tools related to the material. Meanwhile in the GI class students with the guidance of the teacher will conduct experiments on rectilinear motion and circular motion.
Research on the use of PjBL has been proven to be successful in improving student achievement (Fini, Awadallah, Parast & Abu-Lebdeh, 2018) , motivation (Chiang & Lee, 2016), and problemsolving skills (Fajarwati, Susilo & Indriwati, 2017; Tamba & Turnip, 2017) . On the other hand, GI has been proven to reduce alternative student conceptions (Barthlow & Watson, 2014) , improve laboratory skills (Nivalainen, Asikainen, & Hirvonen, 2013) and improve argumentation skills (Acar & Patton, 2012).
Both methods have been proven to improve various skills. However, a comparison of the effectiveness of the two methods to improve students' achievement on rectilinear motion and circular motion subject matter has not been done. This research is expected to contribute novelty to the selection of effective learning methods to teach rectilinear motion and circular motion subject matter between PjBL and GI. Besides, it is also expected to be a teacher's reference material in the learning process and become a reference for other studies as the development of research that already exists today.
METHODS
The quasi-experiment method was used in this study. Participants were selected using cluster random sampling consisting of two classes (36 students and 35 students) from one of the Vocational Schools in Surakarta. Data were collected using tests and interviews which were then analyzed with descriptive and inferential statistics using ANOVA and ttest. Interviews are conducted before the learning process takes place. Furthermore, at the end of the learning process, 30 multiple-choice questions were given to test students' understanding of the material for the rectilinear motion and circular motion. The example of the instrument showed in Table 1 . This study focuses on identifying appropriate learning methods for rectilinear motion and circular motion. The learning activity showed in Table 2 . The formulation of the problems in this study was (1) is there any influence of learning methods on student learning achievement, and (2) What is the effectiveness of both the PjBL and GI learning methods. 
No
Teachers' Activity Students' Activity 1 Asking problems and setting the theme of the project with students.
Understanding the teacher's explanation, expressing the opinions/ ideas of the problems asked by the teacher, studying the topics to be selected and investigated as desired.
2 Giving them the freedom to the students to form study groups and helping in group work arrangements
Making small groups, determining steps for completion, and arranging work programs.
3 Facilitating students in finding tools and materials for practice, supporting the relevant books and internet access.
Looking for sources needed to practice and preparing tools and materials according to the theme.
4 Accompanying students directly or indirectly during the investigation process.
Conducting investigations, collecting data, and analyzing data.
5 Determining the reporting framework, guiding students, assess report results, and providing positive feedback.
Concluding, compiling a written report, and presenting the results of the report.
RESULTS AND DISCUSSION
Learning that has taken place using two learning methods, PjBL and GI, in two different classes is then tested using thirty multiple-choice tests to test the level of understanding of students. ANOVA analysis was conducted to determine whether there was an influence between the learning methods used and student achievement. The results of ANOVA analysis in Table 3 influence the learning method on learning outcomes show a significance level of 0.015 which is smaller than 0.05, it can be concluded that there is an influence of methods on student learning achievement.
The post-test results were then analyzed to see the effectiveness of the two learning methods through the Levene test and the t-test. In Table 4 , the results of the analysis are presented where the second variance of this learning method does not produce a difference (sig> 0.05). This indicates that the implementation of the two methods has the same effectiveness in learning. The PjBL and GI methods are effective methods to be applied in the rectilinear motion and circular motion subject matter, so that both can be the choice of the teacher to be used in the learning process. These results are in line with previous studies, that the PjBL and GI learning methods have to influence student learning achievement due to the learning steps of both. GI learning methods are proven to increase conceptual understanding and ability to explain students in the concept of density (Almuntasheri, Gillies & Wright T, 2016) and can improve student literacy science skills (Aulia, Poedjiastoeti & Agustini, 2018) and critical thinking skills (Nisa, Koestiari, Habibbulloh & Jatmiko, 2018) . The integration of media or learning devices in the implementation of the GI method can increase the effectiveness of the learning process for students such as the use of learning devices with GI methods such as lesson plans, student worksheets, and final tests can produce good quality learning (Asnidar, Khabibah & Sulaiman, 2018).
Besides being able to improve students' ability to understand the implementation of GI methods, can improve students' scientific work and process skills (Khan, Hussain, Ali, Majoka & Ramzan, 2011) . In the implementation of the GI method students are required to be active in learning. This influences on increasing information storage in long-term memory, so this causes the ability of students' mastery concepts to be improved. With the GI method, students construct concepts and discuss them through the discovery of concepts so students get a lot of meaning knowledge in the long term (Adnan & Bahri, 2017) .
PjBL is the method that involves the instruction of active student-centered who have characteristics of constructive investigation, collaboration, students' autonomy, goal-setting, communication, and reflection that are associated with the practice of real problems (Kokotsaki, Menzies & Wiggins, 2016) .
The results of previous studies indicate that PjBL is one of the learning methods that can improve students' outcomes. In research conducted by Baran & Maskan (2010) shows students who use projectbased learning are more successful than traditional learning. The effectiveness of the PjBL method results in generating students' mathematics learning achievement because students are better able to think actively and creatively (Gerhana, Mardiyana & Pramudya, 2017) .
Students have a good learning environment to solve various problems in daily life. The provision of projects is considered effective in achieving the target cognitive domain. Motivation and problem-solving abilities can be improved using the PjBL method in learning (Chiang & Lee, 2016) and PjBL is considered capable of increasing student learning achievement through positive development of attitude (Kızkapan & Bektaş, 2017; Wafula & Odhiambo, 2016) .
The implementation of brainstorming and project activities in sustainability concepts can improve self-efficacy, communication skills, teamwork, and high-order cognitive skills (Fini, Awadallah, Parast & Abu-Lebdeh, 2018) . It is important to attract students in learning through projects related to material implementation. This activity stimulates students' critical thinking skills through interaction between team members and competition between teams. PjBL learning provides students freedom so that they can choose the appropriate topic, resource to be consulted, distribute mutual responsibility among team members (Aldabbus, 2018) . Based on the steps taken in the lesson learning how students do the project, the material to be used and the role of participants in designing the final product fosters their intellectual strength in all problemsolving skills, thinking and reflecting on various stages of the project.
The posttest value statistical data of the two classes can be seen in Table 5 . The statistical data from the posttest results of the two classes provide information that the class average with the PjBL method has a higher value (74,875) compared to the GI method class (69, 96) . This is due to students in the PjBL method class dominated by students with 71-80 interval value criteria while the GI method class is dominated by students with 61-70 interval value criteria (Figure 1) . The highest score of the posttest results was obtained by students from the PjBL method class with a score of 96.6 and the lowest score (43.3) obtained by the GI class students. Based on these data, although both have the same effectiveness, the level of understanding of students is higher when the learning process uses the PjBL method. This shows that physics learning using the PjBL method is better than using the GI method; students more easily understand the material using the PjBL method. The standard deviation of the learning achievement values in the class using the PjBL method (10.03) is smaller than the standard deviation of the class using the GI method (12.47). This shows that the difference in test scores from one another in the class using the PjBL method is smaller (the data is more collected) than the value of the learning achievement test in the class using the GI method. Cognitive learning achievement histogram graphs between classes applying the PjBL method and classes using the GI method are shown in Figure  1 .
The successful use of the PjBL method in vocational high schools (SMK) is also inseparable from the process of planting new knowledge concepts in this method. Students are directed to the concepts or initial knowledge that supports, recalls the procedures carried out and the facts of the experiment results which are then analyzed to conclude in the form of a project (Ergül & Kargın, 2014) . Based on Thomas (2000) methodologically students are directed to construct concepts or theories that are new to them, so that they have a record of events, observed objects and obtain facts, thus they gain an understanding that can be interpreted through tables, diagrams, or graphs and generalize so that they are able to solve problems that submitted.
Learning with PjBL refers to the driving question which is very much related to the material of rectilinear motion and circular motion (Thomas, 2000) . Driving questions at the beginning of learning have a broad and not specific scope, so students need to make inventions and innovations by adding questions to create specific projects. During learning activities, the teacher acts as facilitator and accompanies students. Teachers and other groups can provide advice and feedback to improve the results of the projects being carried out. This provides opportunities for students to rethink and improve their projects (Kean & Kwe, 2014) . Students work together in groups to schedule, design and complete projects given (Mioduser & Betzer, 2008) . 
PjBL
learning involves many experiments in making projects so that it helps students to appreciate the meaning of the experiments carried out and key questions, revealing good reflective thinking among their peers. The results of this study are in accordance with the research Ergül & Kargın (2014) which shows that learning using the PjBL method has a good influence on learning outcomes. Projects produced in PjBL are completed by students through group work so that they can motivate them to learn to each student to work together and interact with other group members.
This showed that project-based learning can encourage students to be more active in the learning process and give them freedom of creation so that they are expected to be able to apply it in reallife conditions (Esteban & Arahal, 2015) . Project is a complicated task based on challenging questions or problems, involving students in learning design, problem-solving, decision making, or investigative activities; allowing students to work relatively independently for long periods, and produce real or presentation products (Fernandes, 2016) . This learning is built on learning activities that involve student interest and motivation.
CONCLUSION
The selection of learning methods is one important step in creating quality learning. Based on the results of the study it is proven that the implementation of learning methods influences student learning achievement. Between the two learning methods studied, PjBL and GI, both of them did not give a difference in effectiveness in their use in the learning process so that the two methods were considered equally effective when applied in rectilinear motion and circular motion subject matter. However, the posttest value of students in the class with the PjBL method was higher than the class with the GI method. This indicates that the PjBL method is more accepted by students in understanding the material of rectilinear motion and circular motion. 
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